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The Influence of Abiotic Factors on the Growth 
Pattern of Monotropa uniflora 
By Katherine Dami, Jennifer Ferlenda, Annarose Quinn 
Introduction 
• M. uniflora grows in moist conifer or hardwood forests 
(Kong, 2015).  
• Evolved from an autotrophic ancestor (Hirce, 1972). 
• Do not have chlorophyll (Lutz, 1973). 
• ~4,000 known parasitic plants (Press, 2005) 
• Associates with fungal species in the family Russulaceae 
(Massicotte, 2004).  
• Spend their life underground without light, except for its 




Our Interest  










H1: As canopy cover increases, Monotropa uniflora will 
grow in larger clusters.  
 
H0: Canopy cover has no effect on the growth pattern 
of Monotropa uniflora. 
 
Hypothesis 2 
H1: As soil moisture increases, Monotropa uniflora will 
grow in larger clusters.  
 
H0: Soil moisture has no effect on the growth pattern of 
Monotropa uniflora. 
Hypothesis 3 
H1: As pH decreases, Monotropa uniflora will grow in 
larger clusters.  
 
H0: Soil pH has no effect on the growth pattern of 
Monotropa uniflora. 
Experimental Design  
Independent Variables 
• Soil pH 
• Soil temperature 
• Soil moisture 
• Leaf litter thickness  
• Canopy cover 
Dependent Variable 
• Growth pattern of 
M. uniflora (single, 
double, triple, etc.) 
Methods Population 2 
Soil Moisture Probe (%) Soil Temperature Probe(°C) 
(Pleus & Shuett-Hames, 1998) 
Spherical Densiometer- Canopy Cover (%) 
Ruler- Height (cm) Calipers-Diameter (mm) 
pH Testing 
Population 1 Data 









Soil Temperature ( ° C) 
y= -2.949 + 0.4203x 
p = 0.209 
R2= 1.6% 
y= 3.133 + 0.2096x 
p = 0.381 
R2 = 0.8% 








y= 9.219 - 1.079x 
p =0.183 









y= 6.558 - 0.2116x 
p = 0.016 








Soil Moisture (%) 
y= -14.49 + 0.2128x 
p = 0.019 








Canopy Cover (%) 
Discussion 
• Ecological Theory  
• Does it support what is known? 
• Why did we get these results? 
• Self critique 
• Follow up studies 
Conclusion 
• Canopy cover percentage  
• Soil moisture percentage  
• Soil pH  
• Soil temperature  
• Leaf litter thickness  
Fun Facts! 
References 
Bidartondo, M.I., & Bruns, T.D. (2002). Fine-level mycorrhizal specificity in the Monotropoideae (Ericaceae): specificity for fungal species 
groups. Molecular Ecology, Volume 11 (Issue 3), pp. 557-569. 
Hirce, E., & Finocchio, A. (1972). Stem and Root Anatomy of Monotropa uniflora. Bulletin of  
 the Torrey Botanical Club, Volume 99(Issue 2), 89-94. doi:10.2307/2484203 
Kong, A., Cifuentes, J., Estrada-Torres, A., Guzman-Davalos, L., Garibay-Orijel, R., & Buyck, B..  2015).  
Russulaceae Associated with Mycoheterotroph Monotropa uniflora (Ericaceae) in 
Tlaxcala, Mexico: A Phylogenetic Approach. Cryptogamie, Mycologie. Volume 36 (Issue 4), pp 479-512. 
Lutz, R., & Sjolund, R. (1973). Monotropa uniflora: Ultrastructural Details of Its Mycorrhizal Habit.  
American Journal of Botany, 60(4), 339-345. Retrieved from http://www.jstor.org/stable/2441200 
Massicotte, H.B., Melville, L.H., & Peterson, R.L. (2004). Structural features of mycorrhizal  
associations in two members of the Monotropoideae, Monotropa uniflora and Pterospora andromedea. Mycorrhiza. pp. 101-110. 
Olson, A. Randall. (1980).  Seed Morphology of Monotropa uniflora L. (Ericace.ae). American Journal of Botany, Vol. 67, pp. 968-974. 
Pleus, A.E. and D. Schuett-Hames, 1998. TFW Monitoring Program Methods  
Manual for the Reference Point Survey. Prepared for the Washington State Dept. of Natural Resources under the Timber, Fish, and 
Wildlife Agreement. TFW-AM9-98-002. DNR #104. 
Press, Malcolm C., and Phoenix, Gareth K. Impacts of parasitic plants on natural communities. New Phytologist, Volume 166 (Issue 3), pp. 
737-751 
Ray, D. L. (2017). Mycorrhizae. Salem Press Encyclopedia Of Science, January, 2017, 2p 
Tsukaya, Hirokazu. (1998) Flowering time of two saprophytic plants,Monotropa uniflora L. andMonotropastrum humile (D. Don) Hara in 




• Dr. Fierke 
• Dr. Bowman 
• Dr. Schultz 
• CLBS  
 
Pioneers use to 
ride these babies  
for miles 
